Abstract. The official statistics generated by government offices and ministries are fundamental to guide actions in the decisionmaking process within a country. For example, official statistics could be used to promote and allocate public goods like local, regional and national budgets. Moreover, due to the high quality standard required to generate official data, such information is ideal to promote a better understanding about the important facts in economic, sociodemographic, geographic, environmental and governmental management issues. However, it has been observed that many undergraduate students do not use such data in an extensive manner, and they reveal limitations in accessing, analyzing and extrapolating such information to their benefit, both in academic and personal settings. The aim of this work is to describe to what extent Mexican undergraduate students use official statistics as part of their academic assignments, and to identify the main obstacles they encounter when trying to access and use official statistics.
Introduction
Modern statistics have their ancient roots in the analysis of state data, which is information provided from public life such as birth and death rates, unemployment rates, farm taxes values, environmental statistics, etc. Indeed, official statistics play a prominent role in guiding government decisions; decisions taken in citizens' private lives are also guided by official data (e.g. inflation rates are fundamental to making better and more rational decisions in domestic economic affairs). In this sense, official statistics are considered a key element in order to understand the main economic and sociodemographic phenomena of a nation, and thus official statistics can be considered to be the most detailed account of the important facts of a nation.
Due to the importance of official statistics, almost all countries have promoted the creation and development of National Statistical Offices (NSOs). Although such offices are government agencies in charge of gathering and analyzing official data, other national ministries might also gather their own information to fit their own needs. The NSO is important not only in gathering and supplying data to society, but also in showing the easiest ways of using official information among population segments, including of course academia. University students and teachers are natural users of official data because their research and academic projects frequently use this information to provide a proper framework for the work. Unfortunately, it has been observed that students and even university teachers usually do not have sufficient skills to locate, select and use the required information [1] . This phenomenon can perhaps be explained by the inherent complexity of official statistics, because the NSO frequently runs several projects, so the data produced may be difficult to lo-cate. But this is not the only obstacle to the proper use of official information: in some cases the analysts effectively locate the information, but then use it in an inadequate way, for example by not considering the sampling statistical properties of a multistage design of a survey.
Using this background, we can now enunciate the main objectives of the study reported in this manuscript:
(1) To know to what extent undergraduate Mexican students use official information as an aid to support their academic projects and assignments, and (2) To know how easy it is for them to access and use such data and the type of information most frequently consulted. With this study we expand our knowledge on the barriers or obstacles that undergraduate students may encounter when trying to make use of official statistics as part of their school assignments, and try to promote the use of official statistics in this sector of society.
The manuscript is structured as follows: we will begin with a brief review of the origin and status of official statistics in Mexico, then we will present a review of literature relevant to the study. Next we describe the method followed to gather and analyze field information; after this we present the results of the data analysis. Finally we discuss the main findings and provide suggestions on how to promote a more widespread use of official data.
On the status of official statistics in Mexico
National Statistical Offices (NSOs) are government agencies in charge of gathering and analyzing official data. In the case of Mexico, where this study was developed, the NSO is the National Institute of Statistics and Geography (INEGI, by its Spanish acronym).
Due to constitutional reforms in articles XXVI and XXIX-D of the Mexican Political Constitution, in 2008 the National System of Statistical and Geographic Information (NSSGI) was created; one of its objectives is to promote among the population the use of official statistical and geographic information generated by the different government offices. The NSSGI itself is coordinated by INEGI, which has technical, administrative and management autonomy (and it is one of the very few NSOs in the world to have such status, carrying out surveys not only in statistics but also in geographic issues). INEGI has performed several actions to promote the use and dissemination of official statistics, such as intensive radio and TV spots, promotion among universities through invited lectures, etc.
To illustrate this kind of popularization initiative, INEGI promoted the writing of a book [2] entitled "What the indicators indicate" ("Lo que indican los indicadores", in Spanish) to explain several economic indicators; in addition, it has developed several electronic games aimed at children in order to illustrate several statistical or geographic facts about the country [3] . As an additional example, INEGI has promoted to increase the statistical skills of some of its employees by promoting a Master of Science in Official Statistics in combination with the Mathematical Research Center of Mexico (CIMAT, by its Spanish acronym), with the goal of increasing the quality and quantity of projects, a situation that could benefit the end users of official information.
However, these actions have proved not to be enough to impact wider segments of Mexican society. This is particularly true for statistics students and teachers at the undergraduate level. We have noticed through our own teaching experience that several undergraduate students and teachers have not developed the appropriate skills to properly use the vast set of official statistical information provided by INEGI and other government offices in Mexico.
From a nation's point of view, the non-use or misuse of official statistics is illogical because is very common that high-scale projects (like a national census or very demanding surveys) are quite expensive, and their costs are supported by society itself. Therefore, if societies do not use such information, an inefficient operability framework is created. Equivalently, the high cost of producing official data makes it absurd not to use it to promote better life standards. This situation is one of the reasons we developed this study, in which we identify some of the difficulties faced by undergraduate students in Mexico when trying to locate and use official statistics as part of their studies (descriptive summaries and databases, both located on the INEGI website). It is important to mention that the student sample was extracted from the city of Aguascalientes, where INEGI has its headquarters, and thus the students may be more familiar with INEGI; however, in the experience of the authors of this article, this effect would be minimal because INEGI has a national infrastructure and a permanent presence on the newsradio, TV and social networks -so this effect was not taken into consideration in this study.
Review of the literature
Several authors have pointed out the importance of the correct use of statistical data in order to guide certain aspects of the everyday decision-making process. For example, Moore and Notz [4] have noted that there is a widespread misunderstanding about how to interpret statistical data. Paulos [5] goes further by remarking on several undesirable consequences of being statistically illiterate even in day-to-day settings. In [6] it is shown that statistics is crucial for creating a reference framework to support well-informed decision processes, for example in the exchange of information between physicians and patients; in [7] we can find three examples of the importance of having basic capabilities in legal situations. In other words, it has been well established in the literature that there are important consequences of being statistically illiterate in academic, professional and daily contexts.
Moreover, the importance of cooperation between statisticians and academics has been recognized. For example, [8] mentions the importance of having (at minimum) statistical literacy and the fundamental role to be played by statisticians. Another example can be found in [9] , which presents the successful cooperation between official and academic statisticians in the development of a statistical seasonal adjustment project. Finally, in the Mexican context, there is at least one successful official-academic statistics project, integrated by INEGI and CIMAT: a cooperative Master of Science (MSc) project. Since 2007, several INEGI employees have developed projects involving the application of academic statistics to official applications. For example, [10] documents the summary of an MSc thesis to provide a better fitting of the right-tail income distribution based upon a particular data set from a survey applied by INEGI, the National Survey of Incomes and Expenditures in Households in Mexico (ENIGH, by its Spanish acronym). More comments about the benefits of the interaction between academics and official statistics, particularly in some unexploited areas of such interaction, are presented in [11] .
It has further been discussed in literature the importance of having students with sufficient skills to use official data, to exploit its capabilities and recognize its limitations. For example, [12] mentions the benefits of having well-trained students who can use official information and the role to be played by the NSO in the pursuit of this goal. In [13] , some consequences about the learning of official statistics by using the Internet are explored. [14] sets out particular academic problems produced by using official statistics in some specialized subjects like sociology. However, despite the often-claimed and sustained importance of students using official statistics, there is acknowledgment of the existence of a pedagogical problem associated with students' use of official statistics.
Method
To develop the study we invited several students from the eight most eminent public and private universities in the city of Aguascalientes, Mexico, i.e., the sampled population was defined as students from universities of Aguascalientes. We chose this city because it is where the first author of this article lives and works as statistics teacher, which facilitated access to local universities and their students. The specific sample of universities was divided as follows:
- Table 1 shows the different samples used in this study (these sample sizes show such figures by the feasibility of the application of the questionnaires). The numbers of selected students are given in the second column, the number of bachelor students in the third column, and their average age is included in the fourth column. It is important to mention that in Aguascalientes there are 10 public universities and 27 private universities.
We designed a questionnaire to be applied to a random sample of students from these universities. The design of the questionnaire is presented in the next section.
Questionnaire design
The questionnaire (see Appendix) was designed to gather information about the students' habits, attitudes and confidence about official information and the use thereof. Due to the fact that the main official statistical bureau in Mexico is INEGI, several questions are around the perceptions of students about the Mexican NSO. Finally, although we acknowledge that the questionnaire does not cover all the possible problems that could arise from the use -or misuse -of official statistics, we decided to have a shorter questionnaire in order to avoid a non-response problem due to excessive length.
Statistical sample design
The questionnaires were administered during one week, from Monday to Friday, dividing the implementation of the questionnaires into three sessions, each with the same number of participating students (e.g. the 117 questionnaires administered to UAA students were divided into three sets, each one of 117/3 = 39 students), at 10:00, 12:00 and 14:00. This procedure was followed to minimize error bias from "morning" against "afternoon" students (which in some cases could imply, because of their working activities, some kind of bias. In our case, it was proved that this fact did not influence the results, i.e., there is no significant difference between "morning" and "afternoon" students). However, one limitation of this study is that "night" or "Saturday" students were not selected in our study, simply because we consider that due to the reduced number of such kind of students, their perceptions could not have a significant impact in the results. Natural clusters are: the universities themselves, morning vs afternoon vs night students, undergraduate vs graduate students, and female vs male students. In bachelor degrees, clusters include the year of study (freshman, sophomore, junior and senior), private vs public and finally (without trying to be absolutely comprehensive) "hard sciences" (like engineering) vs humanistic studies. As we will see in the results section, between these strata, we did not observe significant differences among these groups, and the perceived perception was related rather with the sub-dimensions of the use of official information itself, like the credibility of the NSO or the ease of use of the information on the website. Moreover, the sampling was not restricted to one particular career. Student participation was voluntary.
With these elements, we consider that despite the limitations of any sample design, the one that is proposed could contribute to understanding the problem of the use of official information by students.
We take as the pivotal variable question number 5, i.e., whether students have consulted the INEGI website at least once during the last six months. By applying a pilot survey to 100 students (50 students from UAA, a public university, and 50 students from ITESM, a private educational institution), we found the following: around 47% of respondents answered that they haven't consulted the INEGI website, whereas the remaining 53% of students answered that they have visited the INEGI Internet site. We applied the following expression for the minimum sample determination: n = (z 2 α pq)/ε 2 , where we considered the following values: the significance level α was fixed at 0.05 (i.e. we considered the experiment to have a 95% significance level); p and q the success and failure proportions respectively, were 0.5 (by the pilot findings and also in order to maximize the value of the sample size), and the estimation error ε was equal to 0.05. Table 2 contains some of the main results derived from the analysis of the answers to the questionnaires.
Results
There are some interesting facts to note:
-Students in general do not extensively use government (official) information, due perhaps to the fact they do not regularly visit the official websites. -Most of the students use official government information in assignments related to economic, financial or research matters. That is, despite the existence of engineering information (like construction or energy data), it seems that, for the most part, the information used is of an economicfinancial nature. -It is remarkable that the most preferred means to gather official information is through Android apps (smartphones and tablets); some years ago the PC-Internet platform was the most utilized. This can be answered in several ways, one of them being found in [15] where some plausible scenarios in the complex interplay of the Internet and new emerging technologies like Android apps is discussed. -INEGI is one of the most frequented bureaus to gather official information, along with the Ministry of Economy, but it was somewhat surprising that the Ministry of Labor and Social Welfare took third place as an information source (perhaps due to the unemployment data that the office produces). -It is important to notice that although students' level of credibility of government information is low (item 11, with a 52% credibility score), students have huge confidence in INEGI (item 7, with 97%). Now, we present some cross tabulations in order to increase the information derived from the statistical analysis. In Table 3 is shown the frequency of consulting official information per academic subject. As was established previously, economic, financial and research methods were the most prevalent assignments, but it is also interesting that demography, environment and biology subjects are also consulted frequently.
Another interesting cross tabulation is between items 7 and 9, i.e., the credibility of the INEGI information against the ease of use of its website. In Table 4 is shown the interesting fact that despite the mean being almost 5.3 (approximately in the middle), there is a non-trivial number of students (261 in the 6 value of ease of use and 123 in the 7 value of that variable) showing a potential correlation between the ease of use of the INEGI website and its credibility among students (and perhaps, among the general population).
A final cross tabulation we want to present is shown in Table 5 . Here we match item 9, ease of use of INEGI information, against the most problematic areas to improve in the INEGI website. Here we note as an interesting fact, that no student considered that the information on the INEGI website has a 0 (most difficult) nor a 10 (easiest) value. Moreover, it is important to note that the statistical devices or tools (denoted in the column title as "4") have a relatively low demand among students. This could be explained by two factors: that the statistical tools themselves are enough and sufficient as they are provided on the INEGI website, or that there is no need for sophisticated methods of multivariate statistics, time series analysis or related tools.
Final remarks
Official statistics are of fundamental importance in understanding the important facts about economic, sociodemographic, geographic, environmental and governmental management in a country. However, as has been shown in this work, in general terms and despite Mexican government efforts, the official information does not have too much credibility among undergraduate students, though the information produced by INEGI does. That is, despite being a governmentsupported organization, INEGI has remarkable credibility among undergraduate students as was shown in the results of survey item number 7. However, it is also true that the general impression students have about accessing information on the INEGI website is that data is difficult to access. This could be a consequence of the enormous amount of data derived from the several official statistics projects developed by INEGI.
Based on our own experience, i.e., not derived directly from the results of this study, but with certain Table 3 Cross tabulation of frequency of consulting government information (item 1) against academic subjects consulted (item 2) Research methods  0  1  1  28  2  0  11  0  5  1  3  7  130  2  15  28  3  15  2  10  30  426  6  23  119  8 That is, by this split of the Mexican government, society in general was prone to increase its confidence in INEGI's information, especially in government data such as the inflation rate and unemployment. According to our experience, this problem could be lessened, at least to some degree, by favoring more intimate contact between the official statistics offices and academia. This could be promoted by offering academic lectures -delivered for example by official seniors of INEGI and other ministries -that provide insight and advice on the use of official statistics. Another way of promoting this contact could be by fostering MSc and PhD studies in statistics among the personnel of the NSO in well-recognized academic institutions. Finally, and this could be the most difficult problem to solve, the NSO should seriously think about how to simplify the way official statistics are presented to the general population, in order to make access easier for students and general users of official statistics.
As has been said before, we recognize that this is a complex issue, and this article tries to give a first insight, in the Mexican context, to study, analyze and try to solve this academic-official connection.
